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(54) Data transmission apparatus and method therefor 



(57) In a data transmission apparatus, a list genera- 
tor (109) develops a contents list (201 ) containing attrib- 
utive contents (213, 214, 215) of the auxiliary 
information data representing an order in position 
thereof in the list and a text data list (202, 203) contain- 
ing attributive text data pieces (222, 223, 224; 232, 233, 
234), and an order in position of the attributive text data 
pieces (222, 223, 224; 232, 233, 234) in the text data list 
(202, 203) is in the same order in position of the attribu- 

Fig.2 



tive contents (213, 214, 215) in the contents list (201), 
and a specified ID code assigned to the text data list 
(202, 203) is included in the contents list (201), thereby 
accessing to the text data pieces stored in the text data 
list with small access times, minimizing an amount of 
information stored in the contents list, and easily chang- 
ing the text information. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention generally relates to a 
data transmission system and method therefor having a 
data transmission apparatus in combination with an 
external equipment, in particular to a method of storing 
attributive information in a data format of a list structure 
and a method of accessing to the listed attributive infor- 
mation from an external equipment. In the data trans- 
mission system, auxiliary data recorded on a recording 
medium such as an optical disk, magnetic tape and the 
like is sent and received to and from an external equip- 
ment via a digital interlace defined by such as IEEE 
1394 Standard, to thereby process the auxiliary data 
using a command adapted thereto. 

Description of the Prior Art 

[0002] Recently, utilization of IEEE 1 394 Standard has 
been increased in a serial data transmission system. 
The IEEE 1394 system can be used not only for trans- 
mission of computer data which is conventionally con- 
ducted by a SCSI system or the like, but also used for 
transmission of substantive audio and/or video (referred 
to as "ANT, hereinafter) data to be processed by an AV 
equipment. This is because the IEEE 1394 system has 
two communication methods defined therein, i.e., an 
isochronous data transmission system and an asyn- 
chronous data transmission system. 
[0003] The isochronous communication is a data 
transmission method which can be used for transmitting 
such as substantive AV data requiring a real time prop- 
erty. In this method, a frequency band required for the 
data transmission is previously obtained prior to the 
start of the data transmission, and then the data trans- 
mission is conducted using the band. By this arrange- 
ment, the real time property of the data transmission 
can be assured. 

[0004] Meanwhile, the asynchronous communication 
is a data transmission method for transmitting auxiliary 
data such as command/response or computer data and 
the like data which does not require a real time property, 
using a free time of the isochronous communication. 
This communication method can be regarded as equiv- 
alent to a conventional SCSI method. 
[0005] Various standards are proposed as a host 
transmission protocol on the IEEE 1394 system, and an 
AV protocol is now under standardization as IEC 61883 
standard which is used as one of the methods, and a set 
of AV control commands and responses are defined by 
IEC 61883 standard. Thus, the IEC 61883 standard 
specifies such as a method of sending and receiving AV 
data requiring realtime property in an isochronous com- 
munication system, and also specifies a method of 



sending and receiving a control command to be given to 
an AV equipment in an asynchronous communication 
system. 

[0006] In the case where a compact disk, mini disk or 

5 DVD video disk is used as a data recording medium in a 
disk drive unit for recording and reproducing substantive 
data such as audio (and/or video) data, the disk is also 
recorded with auxiliary attributive information as well as 
the substantive audio (and/or video) data thereon. As 

w shown in Fig. 9, the auxiliary attributive information is 
recorded in a TOC (Table-Of-Contents) region of a com- 
pact disk or in a UTOC region of a mini disk 
[0007] In the case of treating audio data such as 
music data recorded on a disk, the attributive informa- 

15 tion includes information of start address and end 
address of the music data, title of music, date/time of 
recording the music data, and the like information. 
There is, however, no defined a method of transmitting 
such attributive information in the serial data transmis- 

20 sion by the AV protocol on the IEC 61883 standard. 
Therefore, in the conventional data transmission sys- 
tem, there are proposed a method of storing attributive 
information in a data format having a list structure and a 
method of accessing to the listed attributive information 

25 from an external equipment. 

[0008] Fig. 10 shows an example of the conventional 
data transmission system storing and accessing the 
listed attributive information. In this example, a data 
transmission apparatus 1000 having, e.g., an optical 

30 disk 1004 loaded therein is operatrvely interconnected 
to an external equipment 1001 via a digital interface 

1002, where the optical disk 1004 is provided with sub- 
stantive main AV data and auxiliary attributive informa- 
tion data of the AV data recorded thereon. The 

35 attributive data includes number of the AV data pieces 
(which indicates the number of music data pieces when 
the AV data is music audio data), total reproduction time 
of the disk, reproduction time of individual AV data, title 
of the disk, titles of AV data (musics), artist names of the 

40 disk and individual AV data, and the like. 

[0009] When the optical disk 1004 is loaded on the 
apparatus 1000, the attributive information such as data 
number of the AV data pieces, total reproduction time, 
reproduction time of each AV data, titles and artist 

45 names and the like data are reproduced and stored in a 
form of attributive information lists in a register storage 
portion of the apparatus illustrated as a contents list 

1003, a title list 1005 and an artist list 1006. The title list 
1 005 and artist list 1 006 are separately formed for listing 

so the title information separately from the artist name 
information on the text database because the title infor- 
mation and artist name information are frequently used. 
Reference to the above text data lists 1005 and 10006 
is performed by accessing thereto using pointer infor- 

55 mation (1010, 1012, 1014 and the like) included in the 
contents list 1003. An example of referring to the text 
data lists is shown by arrow lines starting from the con- 
tents list 1003 to the respective text data lists. 
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[0010] That is. as shown in Fig. 10. each pointer infor- 
mation is written in the contents list 1003 for accessing 
to each text data information of the title list 1005 and art- 
ist list 1006. For example, as the pointer information 
1010 for reference to the title of disk is for accessing to s 
Title a (1020), Title a is designated as the title of disk. 
Similarly, the title of Music A is also designated as Title 
a with reference to the pointer information 1012, and the 
titles of Musics B and C are designated as Title b and 
Title c, respectively. Moreover, similarly, the artist w 
names of the disk, Music A and Music B are designated 
by the same Artist a, and the artist name of Music C is 
designated as Artist b. 

[0011] In the construction shown in Fig. 10, when a 
user desires to input a text data content, e.g. a title or 75 
artist name of disk in the apparatus 1 000, the user firstly 
accesses to the contents list 1003 from the external 
controller 1001 via the digital interface 1002 to read the 
necessary pointer information in the list 1003. With ref- 
erence to the obtained pointer information, the user 20 
accesses to the title list 1005 or artist list 1006 to 
thereby input the desired text data content. For exam- 
ple, in the case where the title of Music B is rewritten, 
the user firstly reads the pointer information 1014 in the 
contents list 1003 for accessing to the title of Music B. 25 
According to the pointer information, the user knows 
that the title of Music B is written as Title b in the second 
registration region 1021 in the title list 1005. Then, the 
user writes a desired new title of Music B in the same 
region (1021) for Title b. In a similar manner, other titles 30 
and artist names can be written in the text data lists. 
[001 2] When the optical disk 1 004 is ejected from the 
apparatus 1000. the attributive text data information 
such as title and artist name information written into the 
desired region of the lists 1 005 and 1 006 is recorded in 35 
the corresponding region of the optical disk 1004. When 
the optical disk 1004 is loaded again on an apparatus, 
new attributive information lists 1003, 1005 and 1006 
are produced in the apparatus based on the attributive 
information recorded on the optical disk 1 004. When the ao 
attributive text data information such as title data and 
artist name information recorded in the optical disk 
1004 is desired to be obtained by the external equip- 
ment, the desired attributive information can be 
obtained by the external equipment 1001 via the digital 45 
interface 1002 by first accessing the corresponding 
region in the contents list 1003 and then secondly 
accessing to the title list 1005 or artist list 1006 within 
the apparatus 1000. 

[001 3] In the conventional system, however, when the so 
text data such as title and artist name information is to 
be accessed from the external controller 1001 . the nec- 
essary pointer information should be first read out in the 
contents list 1003 every operation. As a result, the 
amount of access process to each list is increased, and ss 
thus the data processing ability is undesirably lowered 
at the time of inputting and outputting the text data such 
as title and artist name information. 



[0014] In addition, in the case where a number of AV 
data pieces recorded on the optical disk 1004 is great or 
further text information lists are required other than the 
title and artist lists, the pointer information is increased. 
Therefore, the amount of information included in the 
contents list 1003 is increased. 
[001 5] Moreover, in rewriting a title of a AV data piece, 
in the case where the subject title is commonly refer- 
enced to from another AV data piece, if the title of the 
AV data piece is rewritten, the subject title of the another 
AV data piece is also changed. For example, in the case 
where the title of Music A is rewritten in the construction 
shown in Fig. 10, if Title a (1020) is rewritten, the title of 
the disk referring to the same Title a is also changed. 
Therefore, in order to rewrite only the title of Music A 
without changing the title of Disk, a further region is 
additionally required to be provided in the title list 1005 
for storing a new title of Music A to be written therein. 
Also, a complicated process is required such that the 
pointer information 1012 to the old title of Music A 
should be rewritten in the contents list 1003 in order for 
referring to the new title. 

[0016] As described above, the conventional data 
transmission system has many problems. 

SUMMARY OF THE INVENTION ^ 

[0017] The present invention has been developed to 
solve these problems inherent to the conventional data 
transmission apparatus, and an essential object of the 
present invention is to provide an improvement of a data 
transmission apparatus and method therefor using a 
specific command adapted thereto, which is capable of 
accessing to text information stored in a text data list 
with small access times, minimizing an amount of infor- 
mation stored in a contents list, and easily changing the 
text information. 

[0018] In order to achieve the objects mentioned 
above, the present invention provides a data transmis- 
sion apparatus which sends and receives auxiliary infor- 
mation data relating to main data both recorded on a 
recording medium, to and from an external equipment 
via a cfigital interface to thereby process the auxiliary 
information data based on command data sent from the 
external equipment, the apparatus comprises: an auxil- 
iary information storage means for storing the auxiliary 
information data; and a list development means for 
developing auxiliary information lists of the auxiliary 
information data based on the auxiliary information data 
read out from said auxiliary information storage means, 
wherein said auxiliary information lists includes a con- 
tents list containing attributive contents of the auxiliary 
information data representing an order in position 
thereof in the list and at least one text data list contain- 
ing attributive text data pieces corresponding to the 
attributive contents contained in the contents list, and 
wherein an order in position of the attributive text data 
pieces contained in the text data list is in the same order 
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in position of the attributive contents contained in the 
contents list. 

[0019] In this construction, the auxiliary information 
lists have specified ID codes, respectively, assigned for 
reference in accessing thereto, and the specified ID 
code assigned to the text data list is included in the con- 
tents list, which the ID code is represented as pointer 
information in the contents list. 

[0020] Another object of the present invention is to 
provide a data transmission method for sending and 
receiving auxiliary information data relating to main data 
both recorded on a recording medium, to and from an 
external equipment via a digital interface to thereby 
process the auxiliary information data based on com- 
mand data sent from the external equipment, the 
method comprises the steps of: storing the auxiliary 
information data; and reading and developing auxiliary 
information lists of the auxiliary information data based 
on the auxiliary information data, wherein the auxiliary 
information lists includes a contents list containing 
attributive contents of the auxiliary information data rep- 
resenting an order in position thereof in the list and at 
least one text data list containing attributive text data 
pieces corresponding to the attributive contents con- 
tained in the contents list, and wherein an order in posi- 
tion of the attributive text data pieces contained in the 
text data list is in the same order in position of the attrib- 
utive contents contained in the contents list. 
[0021] By this arrangement, in the data transmission 
apparatus and method thereof according to the present 
invention, when the attributive text data lists are pro- 
duced, the order in arrangement of the attributive text 
data in each of the lists is in the same order in arrange- 
ment of the contents in the contents list, where the ID 
codes of the attributive text data lists are written as the 
pointer information in the contents list. Therefore, once 
an ID code of an attributive text data list is read out from 
the contents list, thereafter a desired text data content 
of the attributive information can be obtained by directly 
accessing to the corresponding text data list without 
reading out the contents list again. This is because the 
order in arrangement of the attributive text data pieces 
in the attributive text data lists is in the same order in 
arrangement of the contents written in the contents list. 
Thus, it is not necessary to read out the contents list 
every time the attributive text data is read or written, 
which remarkably reduces the data processing amount. 
[0022] Accordingly, the auxiliary information list held in 
the apparatus can be easily obtained by way of the 
external equipment. Thus, the data processing amount 
of the apparatus and the external equipment can be 
reduced together with reduction of the traffic amount on 
the digital interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] These and other objects and features of the 
present invention will be readily understood from the fol- 



lowing detailed description taken in conjunction with 
preferred embodiments thereof with reference to the 
accompanying drawings, in which like parts are desig- 
nated by like reference numerals and in which:. 

5 

Fig. 1 is a block diagram of a data transmission 
apparatus according to a first embodiment of the 
present invention; 

Fig. 2 is an explanatory diagrams showing a typical 
10 construction of attributive information lists of the 
first embodiment; 

Figs. 3A and 3B are explanatory diagrams showing 

typical command data structures; 

Rg. 4 is an explanatory diagram showing an 
is exchange of contents arrangement order in the 

attributive information lists of the present invention; 

Fig. 5 is an explanatory diagram showing a deletion 

of contents in the attributive information lists of the 

present invention; 
20 Rg. 6 is an explanatory diagram showing another 

typical construction of attributive information lists of 

the present invention; 

Fig. 7 is a block diagram of a data transmission 
apparatus according to a second embodiment of 
25 the present invention; 

Rg. 8 is an explanatory diagram showing a typical 
construction of attributive information lists of the 
second embodiment; 

Fig. 9 is a schematic view showing a data recording 
30 regions in a disk shaped medium; and 

Fig. 10 is an explanatory diagram showing a con- 
ventional data transmission construction of attribu- 
tive information lists. 

35 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] Before the detailed description proceeds, it is 
noted that like parts are designated by like reference 

40 numerals throughout the accompanying drawings. 
[0025] A preferred embodiment of a data transmission 
apparatus according to the present invention is 
described below with reference to the accompanying 
drawings. In the present embodiment, it is noted here 

45 that the explanation is made with regard to an example 
in the case where audio data is treated as an example 
of substantive main data and the data transmission 
apparatus is provided with a disk drive unit having an 
optical disk loaded therein as an example of a data 

so recording medium. 

[0026] AJso, in the preferred embodiment of the 
present invention, it is noted that the data transmission 
apparatus employs the AV/C commands and responses 
defined by IEC 61883 standard. 

55 

(FIRST EMBODIMENT) 

[0027] Fig. 1 shows a schematic construction of a data 
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transmission system according to the first embodiment 
of the present invention, where a data transmission 
apparatus 100 includes a recording/reproduction signal 
processor unit 1 01 . an auxiliary data storage device 102 
for storing auxiliary data relating to a transaction of main 
data. The auxiliary data includes management informa- 
tion indicative of attributes of the main data. The appa- 
ratus 100 further includes a system controller 103 for 
controlling the entire parts of the apparatus, and a data 
sender/receiver unit 105 for sending and receiving vari- 
ous data packets to and from external equipment via a 
digital interface 108. The apparatus 100 further includes 
an optical head 106 adapted to an optical disk 107 serv- 
ing as a recording medium loaded therein, and a list 
generator unit 109 for producing a list of the auxiliary 
information data. 

[0028] The apparatus 100 is interconnected to an 
external equipment such as an external controller 200 
or another data transmission apparatus, personal com- 
puter 300 and the like, via the digital interface 108 
defined by e.g. IEEE 1394 Standard, so that the auxil- 
iary data transmission is conducted based on a control 
command between the apparatus 100 and the external 
equipment. 

[0029] In a preferred embodiment, a list storage mem- 
ory device 1 10 may be provided in the apparatus 100 for 
temporarily storing and reading contents included in 
each list, as to be described later in connection with an 
operation of exchanging an order in arrangement of 
attributive contents of audio data pieces in each list. 
[0030] In this construction of the data transmission 
apparatus 100, the list generator unit 109 develops aux- 
iliary information lists (201 . 202, 203 shown in Fig. 2) by 
reversible conversion from the auxiliary information data 
stored in the auxiliary data storage device 102, and also 
the auxiliary information lists are reversibly converted to 
the auxiliary information data to be stored in the auxil- 
iary data storage device 102. The auxiliary information 
lists include a contents list (201) showing an arrange- 
ment of attributive contents of the auxiliary information, 
and text data lists (202, 203) each showing an arrange- 
ment of attributive text data pieces of specified contents 
of the auxiliary information data included in the contents 
list. In this construction, the order of the attributive text 
data pieces arranged in each of the text data lists (202, 
203) is in the same order of the corresponding contents 
arranged in the contents list (201). 
[0031] In each of the auxiliary information lists (201, 
202. 203), a predetermined ID code is assigned to each 
list for reference in accessing thereto, and the specified 
ID codes assigned to the text data lists (202, 203) are 
included in the contents list (201), which the ID codes 
are represented as pointer information (210. 21 1) in the 
contents list. 

[0032] The operation of the data transmission appara- 
tus thus constructed is described below. In this embod- 
iment, the explanation is made with regard to an 
example in the case where audio data such as music 



pieces is recorded on the optical disk 107 as an exam- 
ple of the substantive main data and the attributive infor- 
mation of the audio data is also recorded on the optical 
disk 107 as an example of the auxiliary management 
5 data. 

[0033] In the construction shown in Fig. 1, when the 
optical disk 107 is loaded on the apparatus 100, the 
attributive information data recorded on the TOC region 
of the optical disk is reproduced through the optical 

10 head 106. The reproduced attrtoutive information data 
is processed for demodulation and ECC (Error Correc- 
tion Code) decoding by the recording/reproduction sig- 
nal processor unit 101 and the resultant processed data 
is inputted to the system controller 103. Then the attrib- 

15 utive information data inputted to the system controller 
103 is applied to the attribute storage portion of the aux- 
iliary data storage device 102 and held therein. The 
attributive information data to be stored in the attribute 
storage portion includes information of entire reproduc- 

20 tion time of the disk, title of the disk, number of audio 
data pieces (i.e., number of music pieces), reproduction 
time of each audio data, titles of disk and each audio 
data, artist names of disk and each audio data, cate- 
gory name of each audio data, and the like manage- 
rs rnent information relating to the main data. 

[0034] The following describes an operation in-the 
case of reading or writing the auxiliary information of 
such as attributive information of the audio data 
recorded on the optical disk 107 through the external 

30 equipment via the digital interface 1 08. In this reading or 
writing operation of the auxiliary information of the 
attributive information, the auxiliary information is devel- 
oped in a list structure so that the list of the auxiliary 
information is accessed to be read or written, thereby 

35 obtaining the desired information contents. 

[0035] In the first step, in the case where the data 
sender/receiver 105 of the apparatus 100 receives a 
command data packet for reading the attributive infor- 
mation of the audio data recorded on the optical disk 

40 107 through the external equipment via the digital inter- 
face 108, the data sender/receiver 105 of the apparatus 
100 analyzes a header of the packet. Then, the com- 
mand for reading included in the command packet is 
extracted and inputted to the system controller 103. 

45 Upon receipt of the reading command by the system 
controller 103, the attributive information held in the 
attribute storage portion of the auxiliary data storage 
device 102 is extracted and applied to the list generator 
109. Upon receipt of the attributive information by the 

so list generator 109, the attributive information is reversi- 
bly converted to develop predetermined attributive infor- 
mation lists by appending a specified ID code to each 
attributive information list, and then the developed list 
format of the attributive information is generated to be 

55 applied to the system controller 1 03. The information list 
is then outputted from the system controller 103 and 
applied to the data sender/receiver 105 where the list 
format is made into a packet format by adding a header 
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and the like for setting a destination address. Thus, the 
resultant information list contained in the packet format 
is transmitted to the external equipment via the digital 
interface 108. 

[0036] Next, the following describes a method of writ- 
ing attributive information using a write command 
including an ID code of the desired attributive informa- 
tion. When the write command is transmitted to the 
apparatus 100 from an external equipment, the data 
sender/receiver 105 of the apparatus 100 analyzes a 
header of the command packet, and then the write com- 
mand included in the packet is extracted and inputted to 
the system controller 103. Upon receipt of the write 
command by the system controller 103, the content of 
the write command is conducted to the attributive infor- 
mation list held in the list generator unit 109. Then, the 
write command is also executed to the attributive infor- 
mation held in the auxiliary data storage device 102. 
The resultant attributive information after subjecting to 
the write command execution is read out by the system 
controller 103 and recorded on the optical disk 107 via 
the recording/reproduction signal processor unit 101 at 
the same time or when the optical disk is later ejected 
from the apparatus 100 or the like. 
[0037] Fig. 2 shows an example of the entire structure 
of the attributive information lists developed by the list 
generator unit 109, which includes a contents list 201, 
title list 202 and artist list 203. In this example, audio 
data of e.g. three pieces of music A, B and C is recorded 
on the optical disk 107. As a pointer 200 to the contents 
list, a predetermined ID code designating the contents 
list 201 is assigned for accessing thereto. The contents 
list 201 includes information of: total reproduction time 
of entire disk; pointer 21 0 to title list; pointer 21 1 to artist 
list; number of music pieces 212; and reproduction 
times (213, 214, 215) of music A, B and C. 
[0038] Regarding the pointer information included in 
the contents list 201 , the ID code assigned to the title list 
202 is written serving as the pointer 210 to the title list, 
and ID code assigned to the artist list 203 is written 
serving as the pointer 211 to the artist list. It is noted 
here that, when a plurality of contents lists are devel- 
oped by the list generator unit 109, each attributive text 
data list of the title list 202 and artist list 203 may also 
includes pointer information of an ID code assigned to a 
corresponding contents list. 

[0039] The title list 202 is a text database list which 
includes information of: title of entire disk 220; number 
of music pieces 221 ; and titles (222, 223, 224) of music 
A, B and C. Each title of music has a data structure 
which is comprised of a character code using e.g. 7 bits 
per one character, language code, text data, and ID 
codes assigned to the above items. In this construction 
of the title list 202, the order in arrangement of the titles 
of the music pieces is the same as that of the music 
pieces A, B and C written in the contents list 201 . 
[0040] Similarly, the artist list 203 includes information 
of: artist name of entire disk 230; number of music 



pieces 231; and artist names (232, 233, 234) of music 
A. B and C. In this construction of the artist list 203. the 
order in arrangement of the artist names of the music 
pieces is the same as that of the music pieces A, B and 

5 C written in the contents list 201 . 

[0041] The following describes an operation in the 
case of reading out a title of e.g. a first piece of music A 
recorded on the optical disk 107 through the external 
equipment via the digital interface 108. In the same 

w manner as the method of reading the attributive infor- 
mation as described above, the external equipment 
firstly reads out the pointer 200 to contents list, and then 
reads out the pointer 210 to title list from the contents 
list 201 using the pointer 200. Upon receipt of the 

is pointer 210, the external equipment reads out the title 
222 of the first music included in the title list 202. In this 
operation, since the order of the titles in arrangement in 
the title list is the same as that of the music pieces A, B 
and C arranged in the contents list 201, therefore the 

20 desired title of music A can be obtained by accessing to 
the title 222 of the first music piece contained in the title 
list 202. 

[0042] Thereafter, when the title of the third music C is 
to be read out. since the ID of the title list 202 has been 

25 already read out as the pointer 21 0 to the title list, there- 
fore it is not necessary to read out the contents list 201 
again at this time. That is. the desired title of music C 
can be obtained by directly reading out the title 224 of 
the third music piece included in the title list 202. 

30 [0043] Fig. 3A shows a data structure of READ com- 
mand for reading e.g. a title of music, which includes 
fields of: command name (READ) 31. ID of a list to be 
accessed 32 (ID of title list in this case), entry number 
33 of music (attributive text data) to be accessed, and ID 

35 indicative of text data 34. When the title of the third 
music piece C is desired to be read out, the entry 
number of music is "3". A response to the READ com- 
mand is produced using the obtained title, and the data 
structure of the response is formed by appending the 

40 read-out attributive text data to the command. 

[0044] In IEC 61883 Standard, the packet structure of 
READ command has a command name field repre- 
sented as "READ INFO BLOCK" and a target address 
to be read out is represented as 

45 "info_block_reference_patrT. In the case of reading out, 
for example, a title of the third music included in the text 
database list, the READ command includes the ID of 
the title list 202, ID indicative of the third music data and 
ID indicative of title text data. The structure of the 

50 response is formed by appending the obtained text data 
to the command structure. 

[0045] Next, the following describes an operation in 
the case of writing e.g. an artist name (230) of disk 
recorded on the optical disk 107, through the external 
55 equipment via the digital interface 108. In the same 
manner as the method of reading the attributive infor- 
mation as described above, the external equipment 
firstly reads out the pointer 200 to contents list, and then 
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reads out the pointer 21 1 to artist list from the contents 
list 201 using the pointer 200. Upon receipt of the 
pointer 211, the external equipment accesses to the 
region (230) indicative of the artist name of the disk writ- 
ten in the artist list 203 and writes the desired artist 5 
name in the region (230). This write operation of attribu- 
tive information is executed in the same manner as the 
write operation descried before. 
[0046] Thereafter, when e.g. the artist name of music 
B is to be written in the list, since the ID of the artist list 10 
203 has been already read out as the pointer 21 1 to the 
artist list, therefore it is not necessary to read out the 
contents list 201 again. That is. the desired artist name 
of music B can be obtained by directly accessing to the 
position (233) indicative of the artist name of the second 15 
music B included in the artist list 203. 
[0047] Fig. 3B shows a data structure of WRITE com- 
mand for writing e.g. a title of music, which includes 
fields of: command name (WRITE) 35, ID of a list to be 
accessed 36 (ID of title list in this case), entry number 20 
37 of music (attributive text data) to be accessed, ID 
indicative of text data 38, and attributive text data 39 to 
be written. When the title of the second music piece is 
desired to be written, the entry number of music is "2 M 
and a predetermined code number is assigned to the ID 25 
of the attributive text data. 

[0048] In IEC 61 883 Standard, the packet structure of 
WRITE command has a command name field repre- 
sented as "WRITE INFO BLOCK" and a target address 
for writing is represented as 30 
"info_block_reference_path". In the case of writing, for 
example, in a position of a title of the third music 
included in the text database list, the WRITE command 
includes the ID of the title list 202, ID indicative of the 
third music data and ID indicative of title text data, so 35 
that the text data to be written is written in the field rep- 
resented as "replacement_info block_data". When 
attributive text data is written, the desired content of the 
text data is written in a format of e.g. ASCII data series. 
A response to the command has a packet structure 40 
removing the written text data written in the field 
"replacementJnfo_block_data" from the command 
structure, and "OK" or "NG" is written in a response field 
included in a senior header in this construction. 
[0049] As described above, the command data 45 
adapted in the present embodiment is effective for the 
data transmission system of the present invention, and 
when the command data is for accessing to an ID code 
assigned to an attributive information list, the command 
includes a command name field (31. 35) indicative of so 
the command content item and an ID-code field (32. 36) 
indicating an ID code number of the desired attributive 
information list to be accessed and a field indicative of 
an order in arrangement of the attributive information 
contents in the list, whereby the desired auxiliary infor- 55 
mation content is identified in address position in the list 
and obtained by accessing. 

[0050] As described above, according to the present 



invention, when the attributive text data lists such as title 
and artist lists (202. 203) are produced, the order in 
arrangement of the attributive text data in each of the 
lists is in the same order in arrangement of the contents 
(i.e.. reproduction times of musics A, B and C in this 
example) in the contents list (201), where the ID codes 
of the attributive text data lists are written as the pointer 
information (210, 211) in the contents list. Therefore, 
once an ID code of an attributive text data list is read out 
from the contents list, thereafter a desired text data con- 
tent of the attributive information can be obtained by 
directly accessing to the corresponding text data list 
without reading out the contents list again. This is 
because the order in arrangement of the attributive text 
data pieces in the attributive text data lists (202, 203) is 
in the same order in arrangement of the contents written 
in the contents list (201). Thus, it is not necessary to 
read out the contents list every time the attributive text 
data is read or written, which remarkably reduces the 
data processing amount. 

[0051 ] Next, the following describes an operation in 
the case of exchanging the orders in arrangement of 
music pieces in the attributive information lists (201, 
202. 203) with reference to Figs. 2 and 4. In this order 
exchanging operation, the means for temporarily 
absorbing and holding the contents of each lisfc is 
accomplished with use of the list storage memory 
device 110 under the control of the system controller 
103. In the case where e.g. the music B and music C 
are taken turn in arrangement order, firstly in the con- 
struction shown in Fig. 2, the orders in arrangement of 
the reproduction time of music B (214) and the repro- 
duction time of music C (215) are exchanged to each 
other in the contents list 201. Then, the orders in 
arrangement of the music title B (223) and music title C 
(224) are similarly exchanged in the title list 202. and 
also the orders in arrangement of the artist names of 
music B (233) and music C (234) are similarly 
exchanged in the artist list 203. 
[0052] The resultant arrangement of the entire lists 
after exchanging the orders of data pieces is shown in 
Fig. 4. By this arrangement, even in the case where the 
orders in arrangement of music pieces in each list, it can 
be assured that the orders in arrangement of the music 
pieces in each of the title and artist lists are made coin- 
cident with the order in arrangement thereof in the con- 
tents list. Based on the above exchanged order of the 
contents, the order of the corresponding attributive 
information recorded on the optical disk is also 
exchanged, for example, when the optical disk is 
ejected from the apparatus. It is noted here that the list 
storage memory device 110 may be included in the list 
generator unit 109. 

[0053] Next, the following describes an operation in 
the case of deleting an attributive music data piece in 
each of the lists (201 , 202, 203) with reference to Fig. 5. 
In the case where e.g. attributive contents of music 
piece B is to be deleted, firstly, in the construction 
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shown in Fig. 2, the reproduction time of music B (214) 
is deleted in the contents list 201, and then the title of 
music B (223) is deleted in the title list, and similarly the 
artist name of music B (233) is also deleted in the artist 
list 203. As a result of deletion, the arrangement of the 
entire lists is as shown in Fig. 5. 
[0054] By this operation, even when an attributive 
music data piece is deleted, it is assured that the order 
in arrangement of the attributive text data pieces in each 
of the title and artist lists can be made coincident with 
the order in arrangement thereof in the contents list. 
Based on the deletion result, the attributive information 
of music B recorded on the optical disk is also deleted, 
for example, when the disk is ejected from the appara- 
tus. 

[0055] In this embodiment, it is noted that, although 
the title list and artist list are formed in separate con- 
struction as an example of locating the attributive text 
data lists, these text data lists may be combined as one 
list, which an example of one integrated list 501 is 
shown in Fig. 6. In this construction, two pieces of the 
pointer information (210. 211) shown in Fig. 2 are also 
integrated as one piece of pointer information (500) in 
Fig. 6. This integration of the attributive information lists 
can be made even when the number of the attributive 
information lists is increased. 

(SECOND EMBODIMENT) 

[0056] Next, the following describes a second embod- 
iment of the data transmission system of the present 
invention with reference to Figs. 7 and 8. 
[0057] Fig. 7 shows a schematic construction of the 
second embodiment of the data transmission system, 
where a different point in feature from the first embodi- 
ment shown in Fig. 1 resides in the fact that, a second 
optical disk b (1 1 7) is further provided in addition to the 
first optical disk a (107) in the data transmission appara- 
tus 100 and any one of the optical disks 107 and 1 17 is 
selectively used by means of a changeover mechanism 
(not shown) for subjecting to recording/reproduction 
process. The other essential construction thereof is the 
same as the first embodiment, and therefore the expla- 
nation of the same construction is not made for brevity. 
[0058] In this embodiment, it is assumed that the aux- 
iliary data storage device 102 stores both the attributive 
management information recorded on the first and sec- 
ond optical disks 107 and 1 1 7. Thus, the external equip- 
ment can access to both the attributive information 
recorded on the first and second optical disks 107 and 
117. The method of accessing to the attributive informa- 
tion is the same as that of the first embodiment. 
[0059] In this construction. Fig. 8 shows an arrange- 
ment of the entire attributive information lists produced 
by the list generator unit 109. which includes a contents 
list a (301), title list a (302) and artist list a (303) in con- 
nection with the first optical disk a (107) and further 
includes a contents list b (401 ), title list b (402) and artist 



list b (403) in connection with the second optical disk b 
(1 1 7). ft is assumed here that three pieces of audio data 
of music A, B and C are recorded on the first optical disk 
a (107) and two pieces of audio data of music D and E 

5 are recorded on the second optical disk b (1 1 7). 

[0060] The contents list a (301) includes attributive 
information of: total reproduction time of the first disk a; 
pointer (310) to the title list a; pointer (31 1) to the artist 
list a; number of music pieces (312); and reproduction 

w times of music A, B and C (313. 314, 315). The contents 
list b (401) includes attributive information of: total 
reproduction time of the second disk b; pointer (410) to 
the title list b; pointer (41 1 ) to the artist list b; number of 
music pieces (412); and reproduction times of music D 

is and E (413, 414). 

[0061 ] An ID code of the title list a (302) is written as 
the pointer (310) to the title list a and an ID code of the 
artist list a (303) is written as the pointer (31 1 ) to the art- 
ist list a. Similarly, an ID code of the title list b (402) is 

20 written as the pointer (410) to the title list b and an ID 
code of the artist list b (403) is written as the pointer 
(411) to the artist list b. 

[0062] The title list a (302) includes attributive text 
data information of: pointer (319) to the contents list a; 
25 title of disk a (320); number of music pieces (321); and 
titles of music A, B and C (322. 323, 324) written 
therein. In this construction, an ID code of the contents 
list a (301) is written as the pointer (319) to the contents 
list a while the order in arrangement of titles written in 
30 the title list a (302) is in the same order in arrangement 
of music pieces written in the contents list a (301). 
[0063] Similarly, the artist list a (303) includes attribu- 
tive text data information of: pointer (329) to the con- 
tents list a; artist name (330) of the disk a; number of 
35 music pieces (331 ); and artist names of music A, B and 
C (332, 333, 334) written therein. In this construction, 
an ID code of the contents list a (301) is written as the 
pointer (329) to the contents list a while the order in 
arrangement of artist names written in the artist list a 
(303) is in the same order in arrangement of music 
pieces written in the contents list a (301). 
[0064] The structures of the contents list b (40 1 ), title 
list b (402) and artist list b (403) in connection with the 
second optical disk b (1 17) are similar to those of the 
contents list a (301), title list a (302) and artist list a 
(303) in connection with the first optical disk a (107). 
[0065] The method of reading or writing attributive text 
data information of titles and artist names via the digital 
interface 108 is the same as that of the first embocfi- 
ment. 

[0066] The following describes an operation in the 
case of searching the title list a (302) and title list b (402) 
to selectively extract a music piece having a title includ- 
ing a specific character string. In this case, the external 
equipment first reads out the title list a (302) and title list 
b (402) via the digital interface 108, and then searches 
the desired character string in the readout title lists to 
detect the title including the desired character string. 
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For example, in the case where the title including the 
desired character string is the title (422) of music D, it is 
confirmed that the contents list b (401) is selected as 
contains the attributive information of music D with ref- 
erence to the pointer (419) to the contents list b included 5 
in the readout title list b (402). Also, it is confirmed that 
the order in arrangement of the music D is the first 
music in the contents list b (401), and thus the desired 
music D can be selected. 

[0067] In the second embodiment, although the expla- 10 
nation is made in the case of providing two optical disks 
in the apparatus, any number of plural optical disks may 
be provided in the apparatus. Moreover, although a plu- 
rality of contents lists (301, 401) are provided with use 
of the changer mechanism, the contents list may have a 15 
stair layer structure. Even when a single contents list is 
provided, each of the attributive text data lists may 
includes pointer information written therein for designat- 
ing the contents list relating to the attributive text data. 
[0068] As described above, according to the present 20 
invention, in the case where the attributive text data lists 
of such as titles and artist names are constructed, the 
order in arrangement of the attributive text data such as 
music pieces in each of the attributive text data lists is 
made coincident with the order of the attributive con- 25 
tents arranged in the contents list where the contents 
list includes an ID code of each attributive text data list 
as pointer information thereto. 

[0069] Moreover, each of the attributive text data lists 
may include an ID code of the contents list as the 30 
pointer information for accessing thereto corresponding 
to each of the attributive text data. Therefore, once an ID 
code of an attributive text data list is read out from the 
contents list, the desired attributive text data can be 
read or written by directly accessing to the attributive 35 
text data list thereafter. This is because the order in 
arrangement of the attributive contents written in the 
contents list is made coincident with the order in 
arrangement of the corresponding text data contents 
written in each of the attributive text data lists. 40 
[0070] By this arrangement, it is not necessary to read 
out the contents list every time the attributive text data is 
read or written, whereby data processing amount can 
be reduced. Moreover, in the case where a character 
string is searched in the attributive text data lists and the 45 
desired attributive text data information corresponding 
to the search is found out, the contents list including the 
contents of the desired attributive text data can be easily 
confirmed. This is because each of the attributive text 
data lists includes ID code of the contents list corre- so 
sponding to the attributive text data list and because the 
order in arrangement of the contents written in the con- 
tents list is made coincident with the order in arrange- 
ment of the attributive text data pieces written in the 
attributive text data lists. 55 
[0071 ] It is noted that, although an optical disk is used 
as a recording medium in the embodiments, it is not lim- 
ited to this and other data recording medium such as 



magnetic disk, magnetic recording tape and the like can 
be used so long as the medium may record the data 
management or attributive information. 
[0072] Also, in the embodiments, although audio data 
is treated as the substantive main data, video data and 
other still image data can be utilized. 
[0073] Moreover, in this embodiments, although the 
attributive information held in the auxiliary data storage 
portion 102 are converted to a list pattern format by 
means of the list generator 109. the attributive informa- 
tion can be stored in a list pattern format in the auxiliary 
data storage portion 102 including the function of the list 
generator 109. 

[0074] Moreover, in the present embodiments, 
although the examples of the lists of the attributive infor- 
mation are shown by text data information such as titles 
and artist names as illustrated in Figs 2 and 8, other 
items can be included in the lists, for example, writer 
and composer names, icon data and the like as the 
attributes. 

[0075] Moreover, in the present invention, although 
the title list and artist list are formed in separation as an 
example of constructing the attributive text data lists, 
these lists may be integrated as a single list, and this 
may be available even when the number of attributive 
text data lists is increased. 

[0076] Moreover, in the present embodiments, 
although the information of reproduction times of audio 
data pieces are listed in the contents list for specifying 
the order of the audio data pieces arranged in the list, 
other items such as a remainder amount of a disk may 
be written therefor. 

[0077] Moreover, in the present embodiment, the 
command data structure is not limited to those shown 
Figs. 5A and 5C. When reading or writing attributive 
information using a command, it is not limited to one 
piece of attributive information in one operation, and a 
plural pieces of attributive information can be simultane- 
ously read or written by describing a plurality of ID 
codes in one command. 

[0078] Moreover, in the present invention, although 
the attributive information is used as the auxiliary infor- 
mation to be accessed by the external equipment, it is 
not limited to these information and other auxiliary infor- 
mation can be utilized so long as the information can be 
accessed from the external equipment to the data trans- 
mission apparatus. 

[0079] As described above, according to the present 
invention, in the case where the attributive text data lists 
of such as titles and artist names are constructed, the 
order in arrangement of the attributive text data such as 
music pieces in each of the attributive text data lists is 
made coincident with the order of the attributive con- 
tents arranged in the contents list where the contents 
list includes an ID code of each attributive text data list 
as pointer information thereto. 

[0080] Moreover, each of the attributive text data lists 
may include an ID code of the contents list as the 
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pointer information for accessing thereto corresponding 
to each of the attributive text data. Therefore, once an ID 
code of an attributive text data list is read out from the 
contents list, the desired attributive text data can be 
read or written by directly accessing to the attributive 5 
text data list thereafter. This is because the order in 
arrangement of the attributive contents written in the 
contents list is made coincident with the order in 
arrangement of the corresponding text data contents 
written in each of the attributive text data lists. w 
[0081 ] By this arrangement, it is not necessary to read 
out the contents list every time the attributive text data is 
read or written, whereby data processing amount can 
be reduced. Moreover, in the case where a character 
string is searched in the attributive text data lists and the 15 2. 
desired attributive text data information corresponding 
to the search is found out. the contents list including the 
contents corresponding to the desired attributive text 
data can be easily confirmed. This is because each of 
the attributive text data lists includes ID code of the con- 20 
tents list corresponding to the attributive text data list 
and because the order in arrangement of the contents 
written in the contents list is made coincident with the 
order in arrangement of the attributive text data pieces 3. 
written in the attributive text data lists. Thus, the data 25 
processing amount of the apparatus and the external 
equipment can be reduced together with reduction of 
the traffic amount on the digital interlace. 
[0082] Although the present invention has been 
described in connection with the preferred embodi- 30 4. 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications will be apparent to those skilled in the art. 
Such changes and modifications are to be understood 
as included within the scope of the present invention as 35 
defined by the appended claims, unless they depart 5. 
therefrom. 

Claims 

40 6. 

1. A data transmission apparatus (100) which sends 
and receives auxiliary information data relating to 
main data both recorded on a recording medium 
(107), to and from an external equipment (200) via 
a digital interface (1 08) to thereby process the aux- 45 
iliary information data based on command data 
sent from the external equipment, said apparatus 
comprising: 7. 

an auxiliary information storage means (102) so 
for storing the auxiliary information data; and 
a list development means (109) for developing 
auxiliary information lists (201 . 202, 203) of the 
auxiliary information data based on the auxil- 
iary information data read out from said auxil- 55 
iary information storage means (102), wherein 
said auxiliary information lists (201, 202, 203) 
includes a contents list (201 ) containing attribu- 8. 



trve contents (213, 214. 215) of the auxiliary 
information data representing an order in posi- 
tion thereof in the list and at least one text data 
list (202. 203) containing attributive text data 
pieces (222. 223. 224; 232. 233. 234) corre- 
sponding to the attributive contents (213. 214. 
215) contained in the contents list (201). and 
wherein an order in position of the attributive 
text data pieces (222. 223, 224; 232, 233, 234) 
contained in the text data list (202, 203) is in 
the same order in position of the attributive 
contents (213, 214, 215) contained in the con- 
tents list (201). 

Trie apparatus as claimed in claim 1, wherein said 
auxiliary information lists (201, 202. 203) have 
specified ID codes, respectively, assigned for refer- 
ence in accessing thereto, and the specified ID 
code assigned to the text data list (202, 203) is 
included in the contents list (201). which the ID 
code is represented as pointer information (210, 
211) in the contents list (201). 

The apparatus as claimed in claim 1 , wherein each 
of the text data list (302. 303; 402, 403) includes 
pointer information of an ID code (319. 329; 419. 
429) assigned to the contents list (301, 401) relat- 
ing to the text data list 

The apparatus as claimed in claim 1 further com- 
prising a data sender and receiver means (105) for 
sending and receiving the auxiliary information data 
in a packet format to and from the external equip- 
ment via the digital interface (108). 

The apparatus as claimed in claim 1, wherein any 
of audio, video and still image data is treated as the 
main data. 

The apparatus as claimed in claim 1 further com- 
prising a list storage memory means (1 10) for tem- 
porarily absorbing and storing the auxiliary 
information contents included in each of the auxil- 
iary information lists (201, 202, 203) for use in 
exchanging an order in arrangement of the auxiliary 
information contents in each of the lists. 

The apparatus as claimed in claim 6, wherein when 
the positions of the auxiliary information contents 
are taken turn in arrangement order in the auxiliary 
information lists (201, 202, 203), the positions in 
arrangement of the contents are taken turn in order 
in the contents list (201), and then the positions in 
arrangement of the corresponding text data pieces 
are similarly taken turn in order in each of the text 
data list (202, 203). 

The apparatus as claimed in claim 1 , wherein in the 
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case of deleting an auxiliary information content in 
each of the auxiliary information lists (201, 202, 
203), the desired auxiliary content is deleted in the 
contents list (201), and then the corresponding text 
data content is deleted in each of the text data list 5 
(202, 203). 

9. The apparatus as claimed in claim 2, wherein the 
command data is adapted to accessing to an ID 
code assigned to a corresponding auxiliary infor- 10 
mation list and the command includes an ID-code 
field (32, 36) indicating an ID code of the desired 
auxiliary information list to be accessed and a field 
(33, 37) indicative of an order in arrangement of the 
auxiliary information content in the list, whereby the 15 
desired auxiliary information content is identified in 
address position in the list and obtained by access- 
ing thereto. 

10. The apparatus as claimed in claim 1, wherein said 20 
digital interface is a serial transmission system 
defined by IEEE 1394 Standard, using AV/C com- 
mands and responses defined by IEC 61 883 stand- 
ard as a host transmission protocol thereon. 

25 

1 1 . A data transmission method for sending and receiv- 
ing auxiliary information data relating to main data 
both recorded on a recording medium, to and from 
an external equipment (200) via a digital interface 
(108) to thereby process the auxiliary information 30 
data based on command data sent from the exter- 
nal equipment, said method comprising the steps 

of: 



12. The method as claimed in claim 11, wherein said 55 
auxiliary information lists (201. 202, 203) have 
specified ID codes, respectively, assigned for refer- 
ence in accessing thereto, and the specified ID 



code assigned to the text data list (202. 203) is 
included in the contents list (201), which the ID 
code is represented as pointer information (210. 
21 1) in the contents list (201). 

13. The method as claimed in claim 11, wherein each 
of the text data list (302, 303; 402, 403) includes 
pointer information of an ID code (319, 329; 419, 
429) assigned to the contents list (301, 401) relat- 
ing to the text data list. 

14. The method as claimed in claim 1 1 further compris- 
ing the step of sending and receiving the auxiliary 
information data in a packet format to and from the 
external equipment via the digital interface (108). 

15. The method as claimed in claim 1 1 further compris- 
ing the step of temporarily absorbing and storing 
the auxiliary information contents included in each 
of the auxiliary information lists (201, 202, 203) for 
use in exchanging an order in arrangement of the 
auxiliary information contents in each of the lists. 

16. The method as claimed in claim 15, wherein when 
the positions of the auxiliary information contents 
are taken turn in arrangement order in the auxiliary 
information lists (201. 202. 203). the positions in 
arrangement of the contents are taken turn in order 
in the contents list (201), and then the positions in 
arrangement of the corresponding text data pieces 
are similarly taken turn in order in each of the text 
data list (202. 203). 

17. The method as claimed in claim 11, wherein in the 
case of deleting an auxiliary information content in 
each of the auxiliary information lists (201, 202, 
203). the desired auxiliary content is deleted in the 
contents list (201), and then the corresponding text 
data content is deleted in each of the text data list 
(202, 203). 

18. The method as claimed in claim 12, wherein the 
command data is adapted to accessing to an ID 
code assigned to a corresponding auxiliary infor- 
mation list and the command includes an ID -code 
field (32, 36) indicating an ID code of the desired 
auxiliary information list to be accessed and a field 
(33. 37) indicative of an order in arrangement of the 
auxiliary information content in the list, whereby the 
desired auxiliary information content is identified in 
address position in the list and obtained by access- 
ing thereto. 



25 



storing the auxiliary information data; and 35 
reading and developing auxiliary information 
lists (201, 202, 203) of the auxiliary information 
data based on the auxiliary information data, 
wherein said auxiliary information lists (201, 
202, 203) includes a contents list (201 ) contain- 40 
ing attributive contents (213, 214, 215) of the 
auxiliary information data representing an 
order in position thereof in the list and at least 
one text data list (202, 203) containing attribu- 
tive text data pieces (222, 223, 224; 232, 233, 45 
234) corresponding to the attributive contents 
(213. 214, 215) contained in the contents list 
(201), and wherein an order in position of the 
attributive text data pieces (222, 223, 224; 232. 
233. 234) contained in the text data list (202, so 
203) is in the same order in position of the 
attributive contents (213, 214, 215) contained 
in the contents list (201). 
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